General Procedures for Multi-component Assembly
All assembly reactions were performed using stock solution of each component in situ in acetonitrile without isolation and purification. Pyridine 
General Procedures for TLC Analysis
Each reaction was spotted onto TLC silica plate and developed with 10% ethylacetate in hexane. The TLC plate was placed inside the box that has UV lamp attached and the photo was taken using iphone. It is important in each time, the TLC plate to be placed at the same position and that a picture of blank TLC plate need to taken before the development. The pictures were converted to grey-scale using any kind of photo management software, then using a software Igor pro, the intensity for each spot was counted and the ratio between the starting alcohol and the product alcohol was calculated as percentile.
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Tables of ee and % yield of 1 for each reaction
Allylation was performed for each pre-catalyst varying allyl moiety, base and solvent to give product alcohol 1 followed by multi-component assembly. The ee obtained from a CD based calibration curve and yield estimated using the TLC method for each condition are shown below. Some of the reactions were randomly selected to compare with HPLC ee and isolated yield. When using enantiomers of the pre-catalysts, essentially the opposite ee were obtained with slight fluctuations in yield. 
